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Surfboard or ^a dlboard - ar^ i nfit--hpfl fnr Hip 
ma nufacture thereof 

The present invention relates to a surfboard or 
sailboard and a method for the manufacture thereof. 



A surfboard is to be understood to mean all 
customary, essentially flat floating bodies which are 
suitable for surfing. Sailboards are understood to be 
the essentially flat floating bodies which are or can 
be fitted with a sail and are used for windsurfing and 
the like. For "reasons of simplicity, the invention is 
described below by way of the example of a surfboard 
for surfing. However, it is pointed out that this does 
not mean any restriction for the applicability of the 
invention . 

To stabilize the direction, surfboards and 
sailboards require a so-called fin, a plate which is 
often of essentially triangular design and whose plane 
is arranged essentially parallel to the plane of the 
direction of travel. In addition to the triangular ba- 
sic shape of the fin, there are numerous modifications, 
e.g. a design in the manner of the centre-board of a 
sailing boat, a design in which lines are greatly 
curved counter to the direction of travel, etc. In ad- 
dition to the triangular basic shape, rectangular or 
trapezoidal shapes with straight or curved side edges 
are also possible. 

Surfboards and sailboards are generally made of 
a plastic material, for example epoxy resin, ABS or 
similar materials which form the actual rump or body 
and surround a core made of foamed material, such as 
polystyrene or polyurethane . Since, for various rea- 
sons, the boards have to be designed to be as light as 
possible, the actual plastic skin can also be of not 
very thick construction. This therefore causes the 




problems of mounting the fins on the board with suffi- 
cient strength. 

In a known type of attachment for fins, an ap- 
proximately cylindrical depression is arranged on the 
underside of the board, into which depression the fin 
is inserted with an elastic bracket of correspondingly 
cylindrical design. The bracket is expanded by a screw 
and is thus clamped firmly in the cylindrical depres- 
sion. However, this type of attachment has the disad- 
vantage that it does not ensure a sufficiently secure 
attachment, and that it furthermore does not allow the 
position of the fin to be corrected in relation to the 
board. An adaptation of the fin position with regard to 
different external conditions is thus not possible. 

An adjustable fin for a surfboard was disclosed 
by the AmericanJ^atent 4,846,745. This fin is held in a 
groove which is arranged on the underside of the surf- 
board and has clamping devices for the attachment of 
the fin. 

US Patent 4,421,492 likewise shows a fin which 
is adjustable in the longitudinal direction of the 
board, and in which a longitudinal groove is likewise 
recessed into the board. The fin can be displaced back 
and forth in holding grooves by means of pins and is 
held in the desired position by a spring-mounted part 
which engages in catch depressions on the underside of 
the groove . US Patent 4,044,416 also shows a similar 
construction to the two patents described above. 

The abovementioned designs have the disadvan- 
tage that, on the one hand, they are relatively compli- 
cated and that, on the other hand, the strength leaves 
much to be desired. 



The object of the present invention is there- 
fore to provide a surfboard or sailboard with a fin 
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which can. be mounted in a simple and reliable manner, 
and in which, at the same time, the connection between 
the fin and the surfboard has a high strength. Accord- 
ing to a subsidiary aspect of the invention, it should 
also be possible to change the position of the fin in a 
simple manner . 



It is furthermore the object of the invention 
to provide a method for the manufacture of such a surf- 
board or sailboard. 



According to thein^n^^ ^Bj)bject is 
achieved by the subject^raatter of. glaj_m/(L The method 
according to the invention ls^t yhe s^/b ju it ma L Lei — erf 
GJr ariu i S 13 . 

T^h^^guipf board or sailboard according to the in- 
ven t i on ^^eorrs 1 s try "t*f an essentially elongate, flat basic 
body which is capable of floating, rests with its un- 
derside on the water, and on whose upper side there is 
provided a standing surface for the feet of the sports 
person using the board. At least one fin is attached to 
the underside. 



An opening extending from the underside towards 
the upper side is provided in the basic body for re- 
ceiving the said fin. The extent of this opening in the 
transverse direction of the board, that is to say 
transversely to the direction of travel and trans- 
versely to the surface plane of the fin itself, is less 
than the cross- section of the fin at this point. Fur- 
thermore, the outer edges of the fin cross - sect ion at 
the connection point to the Ipoard are designed such 
that the outer edges r^est^^ against the under- 

side of the board. 



It is achieved by this design that no projec- 
tions, depressions or the like are provided on the un- 
derside of the board or on the fin, which have an in- 



fluence on the course of flow of the water which flows 
around the fin and the underside of the board. 

The actual attachment is effected by the fin 
being screwed to the board from above through the said 
opening. 

This design has the considerable advantage that 
the attachment does not take place in the board itself. 
The strength of the fin is thus essentially independent 
of the strength of the plastic outer skin and also of 
the plastic foamed material. The region in which the 
opening is arranged merely has to be designed in such a 
way that the compressive stresses produced by the screw 
connection are reliably absorbed. The customary plastic 
foamed materials are very sensitive to tensile loads, 
but can withstand compressive loads comparatively well . 
The design therefore lends itself particularly to these 
material properties . 

A screw connection fed through the board from 
above can be designed to be simple and easily acces- 
sible for the user. As a result, the fins can be re- 
moved in a simple manner which, for example, considera- 
bly facilitates transportation of the board. Further- 
more, it is not a problem to exchange the fins in the 
event of fins of a given size being required for the 
respectively prevailing conditions of use, and it is 
likewise simple to exchange the fin quickly in the 
event of a breakage or the like. 

According to a preferred further development of 
the invention, the opening through which the fin is 
screwed is designed as a slot which extends essentially 
in the longitudinal direction of the board. This design 
has the particular advantage that the position of the 
fin can be changed in relation to the sailboard. The 
slot is preferably designed such that it is completely 
covered by the fin even if the fin is in an extreme po- 
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sition defined by the ends of the hole. As a result, 
the fin can be implemented as an adjustable fin which, 
in contrast to the designs in the abovement ioned prior 
art, does not affect the flow conditions on the under- 
side of the board. 

In particular, but not exclusively in the lat- 
ter construction shown, the fin is preferably provided 
with an extension which engages in the slot. This ex- 
tension has the advantage that it transmits any torque, 
which occurs during loading of the fin, to the board, 
over a large area, thus avoiding damage to the board 
and fin. 

The method according to the invention envisages 
providing a plastic body which is received in the surf- 
board, i.e. in the foamed material of the surfboard, 
and which has a first depression which is open towards 
the upper side of the board and in which the attach- 
ment, that is to say for example the screw head, is re- 
ceived, a second depression which is open towards the 
underside of the board, and an opening which connects 
the said first and the said second depression to one 
another . 

According to a first preferred refinement of 
the method according to the invention, this plastic 
body is laminated into the board after the foaming of 
the board. For this purpose, depressions are milled 
into the board and, with correspondingly designed 
mouldings, glass- fibre mats impregnated with synthetic 
resin or the like are inserted and brought into shape. 

According to a second preferred alternative of 
the method according to the invention, the plastic body 
is produced in advance, specifically preferably by an 
injection moulding method. This embodiment of the 
method according to the invention considerably reduces 
the expenditure for the manufacture of a surfboard. The 




injection-moulded moulding is inserted in a suitable 
manner into the mould for the manufacture of the surf- 
board and is then foamed in during the manufacturing 
process. This results in a firm connection between the 
foam and the moulding. 

By the use of the prefabricated plastic body, 
the force exerted by the fin attachment on the surf- 
board is considerably reduced and is essentially ab- 
sorbed evenly by the foam. As a result, the strength 
requirements placed on the surfboard are reduced, such 
that it is possible to manufacture the surfboard with- 
out a plastic body. The surfboard then consists only of 
the corresponding foamed body, which considerably re- 
duces the manufacturing costs. However, in this case it 
is possible to provide a part of the outer surface of 
the surfboard, in particular the standing surface for 
the user, with a plastic covering in order to increase 
the strength in this region or to achieve specific 
technical (high friction) or visual (specific colour- 
ings) properties. 

The fin used according to the invention can 
likewise be made up as a laminate of fibre-reinforced 
plastic material. The attachment device is preferably 
implemented by a brass thread part also being laminated 
into the fin, which thread part interacts with a screw 
which is screwed to the fin through the moulding. 

As an alternative thereto, the fin can also be 
manufactured as a plastic injection moulding. In this 
case, a suitable threaded bolt made of brass or the 
like is likewise inserted into the mould prior to manu- 
facture and is also cast in. 

McFPgSC&iPnaO OF W ,.Ttf4MMq5 

Further advantages, features and potential uses 
of the present invention emerge from the following de- 
scription in conjunction with the figures, in which: 
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Figure la: shows a top view of a surfboard as an exem- 
plary embodiment of the present invention, 
the fin having been omitted; 

Figure lb: shows a side view of the exemplary embodi- 
ment according to Figure la; 

Figure lc : shows a bottom view of the exemplary em- 
bodiment according to Figure la; 

Figure 2 * .shows a partially sectional side view of 
the exemplary embodiment according to 
Figure 1 with a mounted fin; 

Figure 3 : shows a partially sectional end view of the 
exemplary embodiment according to Figure 2 ; 

Figure 4a: shows an illustration of the fin, as is 

used in the exemplary embodiment according 
to Figures 2 and 3 in a side view; 

Figure 4b: shows an illustration of the fin as is used 
in the exemplary embodiment according to 
Figures 2 and 3 in a top view; 



Figure 5a-d: shows individual stages for the manufac- 
ture of a surf board according to the exem- 
plary embodiment according to Figure 1, 
Figure 5a and Figure 5c showing the manu- 
facturing operation in a partially sec- 
tional side view, and Figure 5b and Figure 
5d showing the manufacturing operation in a 
partially sectional end view; 

Figure 6a: shows a side view of an apparatus for the 
manufacture of the surfboard according to 
Figures 5a to 5d; 



Figure 6b: shows a view of the apparatus according to 
Figure 6a in an end view; 
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Figure 6c : shows the apparatus according to Figure 6a 
in the assembled state; 

Figure 7: shows the fin box of the exemplary embodi- 
ment according to Figure 2 in a diagram- 
matic perspective view. 

Figure la shows the top view of a surfboard 1 
which is arranged essentially symmetrically to an axis 
2 running in the longitudinal direction. 

In the rear region of the surfboard there are 
three slots 3a, 3b and 3c, the slots 3a and 3c enclos- 
ing with their longitudinal axes an acute angle rela- 
tive to the longitudinal axis 2, while the slot 3b is 
arranged symmetrically to the longitudinal axis. 

Figure lb shows a section through the surfboard 
according to Figure la, 5 denoting the upper side of 
the surfboard on which the user stands and 6 denoting 
the underside which faces the water. 



Figure lc shows a bottom view, the slots 3a, 3b 
and 3c also being visible here. 

Figure 2 shows a section through the surfboard 
along the axis of symmetry of the slot 3b running in 
longitudinal directions . 

As can be seen in this section, the surfboard 1 
consists of a plastic upper shell 10, a plastic lower 
shell 11 and a foamed body 12 arranged between them. In 
the exemplary embodiment, the plastic upper shell and 
lower shell are produced from glass-fibre-reinforced 
synthetic resin and the foamed body 12 consists of 
polyurethane . 



Recessed into this foamed body is the fin box 
designed according to the invention which, in this ex- 
emplary embodiment, represents an externally injection- 
moulded component, as is illustrated in detail in 
Figure 7 . 

The fin box denoted in total by 2 0 has a box 
top part 21 which consists of two opposite side walls 
23 which are connected to one another by short cross 
walls 24 and which form an opening 26 which is open to- 
wards the top . 

Designed integrally with this box top part is 
the box bottom part 3 0 which consists of two longitudi- 
nal side walls 31 running essentially in the longitudi- 
nal direction and of two short cross walls 32 and 33 
which connect them and surround an insertion opening 
34 . 

Towards the top, the fin bottom box is covered 
by an intermediate plate 35 which, at the same time, 
also terminates the fin top box 21 towards the bottom. 

Arranged in the intermediate plate 35 is a slot 
36 which extends essentially in the longitudinal direc- 
tion and whose width is wide enough to receive a 
threaded screw 38. This threaded screw is provided with 
a head 3 9 which is suitable for the engagement of a 
tool, for example a screwdriver, and whose diameter is 
wider than the width of the slot 36. 

The fin 40 has a front edge 41 which slopes es- 
sentially towards the rear in the assembled state and 
is curved towards the rear and a rear curved edge 42 . 
The front edge 41 and the edge 42 are rounded in a 
suitable manner, as is customary in the case of wings 
and the like against which there is flow in order to 
reduce the flow resistance. 




The upper edge 4 3 of the fin has such a design 
that, in the assembled state, the fin rests completely 
against the usually curved underside 6 of the surf- 
board . 

For this purpose, at least the side edges 44, 
running in the longitudinal direction, and the trans- 
verse edges 45, running in the transverse direction of 
the edge 43 which terminates the fin at the top are 
adapted in their shape precisely to the course of the 
surface of the underside of the surfboard. 



Additionally, a suitably designed intermediate 
sealing layer may be provided between the fin and the 
surfboard. A water-resistant elastic material, for ex- 
ample rubber or an elastic plastic material, is used as 
material for this intermediate sealing layer. The in- 
termediate sealing layer is preferably cut in a shape 
which corresponds to the surface of the fin facing the 
surfboard, and which has appropriate cutouts for the 
lower opening of the fin box. As an alternative 
thereto, a depression may also be provided in the upper 
surface of the fin, which depression receives a sealing 
ring made of elastic material, such as rubber and the 
like. 



A journal 46 is formed on the fin, integrally 
therewith, parallel to the longitudinal edge 44. The 
journal 46 is of cuboid design and has mutually paral- 
lel side surfaces 47, 48 and mutually parallel end 
faces 49. The thickness of the journal transversely to 
the longitudinal direction of the board in the assem- 
bled state, i.e. the distance between the outer sur- 
faces 47 and 48, is smaller than the thickness of the 
fin, i.e. the distance between the outer surfaces 44 of 
the fin. As a result, a web denoted by 52 is produced 
between the journal and the upper edge of the fin. In 
the exemplary embodiment, the side surfaces of the 
journal are inclined slightly towards one another, that 
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is to say arranged conically, the opening in the under- 
side of the fin box also being of correspondingly coni- 
cal design. By virtue of this design, the fin is 
clamped firmly in the opening. 

A threaded bolt 53 is made in the journal 4 6 of 
the fin 40. In the exemplary embodiment, this threaded 
bolt consists of a brass sleeve, and the associated at- 
tachment screw consists of special steel. 

The functioning of this exemplary embodiment is 
as follows : 

The fin 40 is inserted into the box bottom part 
30 with the journal 46. In this case, the dimension of 
the box bottom part, and in particular the distance be- 
tween the longitudinal side walls 31, is such that the 
journal 4 6 can move forwards and backwards within the 
box part. A lateral movement of the journal in relation 
to the box bottom part is ruled out. The screw 38 is 
introduced into the box top part from above and is in- 
serted through the slot 3 6 and screwed into the brass 
sleeve. Since the head of the screw is wider than the 
width of the slot, the journal of the fin is thus moved 
in the direction of the intermediate plate. 



The height of the journal, viewed parallel to 
the longitudinal axis of the screw,, is preferably 
slightly lower than the height of the box bottom part, 
likewise viewed in the same direction. It is thus 
brought about that it is not the upper surface of the 
journal 46 which comes into contact against the inter- 
mediate plate, but that the upper edge 45 of the fin is 
pressed against the underside of the board by the force 
imposed by the screw. 

If a seal is used between the fin and the un- 
derside of the board, the insertion opening 34 of the 
fin bottom box 30 and the journal 40 of the fin must be 





appropriately designed so that the required pressing 
force for sealing is achieved when the fin is screwed. 

If the fin is to be displaced in its position, 
it is sufficient to loosen the screw 38 slightly, dis- 
place the fin and screw it tight again. 

In this exemplary embodiment, as is illustrated 
in Figure 7, the fin box is produced separately, pre- 
ferably as a plastic injection moulding and is foamed 
into the surfboard during the manufacture thereof. In 
this manner,- a very firm connection with the surfboard 
is produced, by means of which connection the prevail- 
ing forces can be reliably absorbed. Since the design 
of the fin box according to the invention ensures that 
p the loads on the foam are imposed in total over a large 

i!3 area as compressive loads, the strength is considerably 

increased compared to known designs. 

The method for the manufacture of the surfboard 
is then arranged in such a way that a mould to be 
;L opened is provided, which has an upper and a lower 

j; mould cavity which is designed to correspond to the 

contour of the basic body of the surfboard. The pre- 
fabricated fin box is inserted into the mould. Before, 
;P3 during or after the closing of the mould, a suitable 

foaming liquid is introduced into the mould, which 
foaming liquid expands and then completely fills the 
volume of the mould. The plastic upper shell and lower 
shell 10, 11 according to the exemplary embodiment 
shown in Figure 1 are usually also manufactured at the 
same time as the mould. 

Owing to the reduced strength requirements for 
the fin attachment, which results from the foaming in 
of the prefabricated fin box, this plastic upper shell 
and plastic lower shell can also be omitted. The surf- 
board then consists in total of the foamed material, 
which is produced form a suitable expansion medium, and 
the fin box made of plastic which is recessed therein. 
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It is possible by suitable selection of the expansion 
medium, the quantity and the temperature of the produc- 
tion process to ensure that the surface of the surf- 
board manufactured in this way has the necessary pro- 
perties. Furthermore, a correspondingly designed plate, 
which is provided, for example, in the region of the 
standing surface of the surfer, can also be foamed in 
or foamed on using the foaming process in order to in- 
crease the strength in this region. 

In addition to the manufacturing mould with a 
separately manufactured fin box, a corresponding mould 
can also be manufactured by laminating directly during 
the manufacture of the surfboard, as will now be de- 
scribed with reference to Figure 5 and Figure 6 . 

In this embodiment, an upper opening 50 and a 
lower opening 51 are milled into the surfboard after 
the foaming operation, as can be seen in Figure 5a. 

cuts are selected such 
the finished fin box 

Subsequently, glass-fibre mats 53 are placed in 
these openings, as can be seen in Figure 5c and Figure 
5d, these glass-fibre mats being impregnated with the 
appropriate plastic material. The glass-fibre mats are 
preferably inserted when, in particular, the plastic 
bottom part which, in this exemplary embodiment, pre- 
ferably likewise consists of glass-fibre-reinforced 
synthetic resin, still has moist laminates. 

Subsequently, an aluminium moulding is then in- 
serted which, as shown in Figure 6a to 6c, consists of 
a top part 60, whose upper part 61 rests on the surf- 
board during manufacture, and whose lower part 62 cor- 
responds to the finished opening 34 for receiving the 
fin j ournal . 



: p The dimensions of these 

.■*!= that the external dimensions of 

:r Z result therefrom. 
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An aluminium moulding 65 corresponds to the 
opening 26 for receiving the screw head 39. 

This aluminium moulding, as shown in Figures 5c 
and 5d, is inserted into the surfboard 1 and pressed 
against the laminates . 



After the curing of the laminates, the excess 
laminate is cut and ground and the upper side and un- 
derside of the board are finished as usual. 



The advantage of this method of manufacture is 
that it can be integrated in a simple manner into pre- 
viously known manufacturing methods. In this case, in 
particular, it is not necessary to produce a separate 
injection moulding involving the corresponding tool 
costs . 

In terms of construction, function and also 
strength, the fin box designed in this way corresponds 
to the fin box according to the exemplary embodiment, 
as was described with reference to Figures 1 to 3 
and 7 . 



